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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] A component presentation by weight G0.15 - 0.40%, Si:0.05-0.50%, Mn: 2.0-3.0%, P:0.005 - 
0.020%, S:0.0005 - 0.006%, With the electroseamed steel pipe which contains aluminum: 0.0 1-0.08%, 
B:0.0010 - 0.0030%, N:0.002 - 0.005%, CrO. 1-0.7%, and Mo:0.1-1.5%, and consists of the remainder 
Fe and an unescapable element The Cr-Mo system super-high tension electroseamed steel pipe with 
which it consisted of an organization of the martensite by normalizing, and a bainite subject and with 
which tensile strength was excellent in the ductility characterized by elongation being [ 10% or more 
and a yield ratio ] 0.70-0.85 by 2 1 50 to 1 80 kgf/mm. 

[Claim 2] A component presentation by weight C:0.15 - 0.40%, Si:0.05-0.50%, Mn: 2.0-3.0%, P:0.005 - 
0.020%, S:0.0005 - 0.006%, aluminum: 0.01-0.08%, B:0.0010 - 0.0030%, ToN:0.002 - 0.005%, Cr:0.1- 
0.7%, and Mo:0.1-1.5% Less than [ Nb:0.01-0.20% ] Ti:0.01-0.20% with the electroseamed steel pipe 
which contains one sort or two sorts and consists of the remainder Fe and an unescapable element It 
consists of an organization of the martensite by normalizing, and a bainite subject, and tensile strength is 
2 150 to 180 kgf/mm. Outstanding Cr-Mo system super-high tension electroseamed steel pipe of the 
ductility characterized by for elongation being 10% or more and yield ratios being 0.70-0.85. 
[Claim 3] The outstanding Cr-Mo system super-high tension electroseamed steel pipe of the ductility 
according to claim 1 or 2 characterized by an electroseamed steel pipe being a square shape or a variant 
steel pipe. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] For this invention, the tensile strength the super-high tension electroseamed 
steel pipe used for structural members, such as an automobile, especially for door reinforcement is 2 150 
kgf(s)/mm. Elongation is related with the Cr-Mo system [ which was economical and was excellent in 
ductility ] super-high tension electroseamed steel pipe which is 10% or more above. 
[0002] 

[Description of the Prior Art] At a member, it is 2 150 kgf(s)/mm in part as one of the policies which 
lightweight-ization put into practice for the improvement in fuel consumption and an environmental cure 
is considered about structural members, such as an automobile, and aim at coexistence with safety. 
Ultrahigh-tensile-strength-steel tubing which exceeds is being adopted. 

[0003] The approach of carrying out an after [ **** tabulation ] temper, i.e., hardening, or hardening 
temper as a steel pipe ingredient for automobile door reinforcement, as indicated by JP,3-122219,A etc., 
and the approach of carrying out normalizing of predetermined low alloy steel like JP,3- 140441, A are 
common. 
[0004] 

[Problem(s) to be Solved by the Invention] As a Prior art, as indicated in the term of a Prior art, there are 
two types. First, by approach which is indicated by JP,3-122219,A etc., the special heat treatment 
facility processed for every piece is needed, and cautions special to reservation of a dimension 
configuration and the quality of the material are required, and productivity is low and has become the 
remarkable high thing of cost in respect of plant-and-equipment investment and productivity. 
Furthermore, as a manufacturing method of the square shape steel pipe which attracts attention as a rigid 
high structural member more, and a variant steel pipe, it is unsuitable on reservation of dimensional 
accuracy. 

[0005] Next, although an approach like JP,3- 140441, A to carry out normalizing of the predetermined 
low alloy steel can cancel the trouble quenching type [ above-mentioned ], depending on a component, 
the cost of materials may become high, and ductility may get worse. In the case of JP,3- 140441, A, Mn is 
over 3% and the component with expensive nickel etc. in which manufacture with a converter is 
impossible as a matter of fact is contained. Moreover, about the manufacture approach of a steel pipe, 
and elongation, it is not carried out for whether being **. For this invention, it is more economical than 
a conventional method by the normalizing type, manufacture is also easy, and tensile strength is 2 150 
kgf(s)/mm. The above and ductility aim at offering 10% or more of outstanding Cr-Mo system super- 
high tension electroseamed steel pipe. 
[0006] 

[Means for Solving the Problem] The place made into the summary of this invention is as follows. 
[0007] A component presentation by weight (1) C0.15 - 0.40%, Si:0.05-0.50%, Mn: 2.0-3.0%, P:0.005 
- 0.020%, S:0.0005 - 0.006%, With the electroseamed steel pipe which contains aluminum:0.0 1-0.08%, 
B:0.0010 - 0.0030%, N:0.002 - 0.005%, Cr:0.1-0.7%, and Mo:0.1-1.5%, and consists of the remainder 
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Fe and an unescapable element It consists of an organization of the martensite by normalizing, and a 
bainite subject, and tensile strength is 2 150 to 180 kgf/mm. Outstanding Cr-Mo system super-high 
tension electroseamed steel pipe of the ductility characterized by for elongation being 10% or more and 
yield ratios being 0.70-0.85. 

[0008] A component presentation by weight (2) C:0. 1 5 - 0.40%, Si:0.05-0.50%, Mn: 2.0-3.0%, P:0.005 
- 0.020%, S:0.0005 - 0.006%, aluminum: 0.01-0.08%, B:0.0010 - 0.0030%, To N:0.002 - 0.005%, 
Cr:0. 1-0.7%, and Mo:0.1-1.5% Less than [ Nb:0.01-0.20% ] Ti:0.01-0.20% with the electroseamed steel 
pipe which contains one sort or two sorts and consists of the remainder Fe and an unescapable element It 
consists of an organization of the martensite by normalizing, and a bainite subject, and tensile strength is 
2 150 to 180 kgf/mm. Outstanding Cr-Mo system super-high tension electroseamed steel pipe of the 
ductility characterized by for elongation being 10% or more and yield ratios being 0.70-0.85. 
[0009] (3) The outstanding Cr-Mo system super-high tension electroseamed steel pipe of ductility the 
aforementioned (1) term whose electroseamed steel pipe is a square shape or a variant steel pipe, or 
given in (2) terms. 

[0010] This invention is explained below at a detail. The reason for limitation is explained about a 
component common to claims 1-3 among the components of the steel plate first used for this invention. 
[001 1] When there were few amounts of C, ductility is good and was excellent in workability, but since 
necessary reinforcement was not obtained, the minimum was made into 0. 15%. Moreover, since it is in 
the inclination for the cold-working nature and the toughness at the time of tubulation, such as a 
moldability, to fall, and the heat affected zone hardened at the time of tubulation welding of an 
electroseamed steel pipe and trouble was caused by cutting etc. when it exceeded 0.40%, the upper limit 
was made into 0.40%. 

[0012] Since in the case of killed steel electric-resistance-welding nature and toughness would get worse 
if it is difficult on a steel-manufacture technique to press down to less than 0.05% and exceeds 0.5%, Si 
made 0.5% the upper limit. 

[0013] Mn is required at least 2.0% or more, in order reinforcement and ductile balance are good, raise 
reinforcement and to secure elongation. Moreover, the minimum was made, and since the ingot with a 
converter became very difficult when it exceeded 3.0%, the upper limit was made into 3.0% 2.0%. 
[0014] The minimum was made, and although P was an element mixed unescapable at the time of steel 
manufacture, since it would be easy to generate a weld zone rate at the time of the electric resistance 
welding of ultrahigh-tensile-strength-steel tubing especially if it is difficult on a steel -manufacture 
technique and exceeds 0.020%, making it to less than 0.005% made the upper limit 0.020% 0.005%. 
[001 5] The minimum was made, and since it would be easy to generate a weld zone rate at the time of 
electric resistance welding if it is difficult on a steel -manufacture technique and exceeds 0.0060%, being 
the element which mixes S as well as P unescapable at the time of steel manufacture, and making it to 
less than 0.0005% made the upper limit 0.0060% 0.0005%. In order to control further the rate at the 
time of the electric resistance welding by S, calcium which is the element which carries out gestalt 
control of the MnS may be added. 

[0016] The minimum was made, and if aluminum was difficult for pressing down to less than 0.01% in 
the case of killed steel on a steel-manufacture technique and it exceeded 0.08%, in order that it might 
tend to have caused the crack of a cast piece, the endoplasm defect by oxide system huge inclusion 
formation, etc., it made the upper limit 0.08% 0.01%. 



[0017] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/10/05 



JP,06-179945,A [DETAILED DESCRIPTION] 



Page 1 of 7 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] For this invention, the tensile strength the super-high tension electroseamed 
steel pipe used for structural members, such as an automobile, especially for door reinforcement is 2 150 
kgf(s)/mm. Elongation is related with the Cr-Mo system [ which was economical and was excellent in 
ductility ] super-high tension electroseamed steel pipe which is 10% or more above. 
[0002] 

[Description of the Prior Art] At a member, it is 2 150 kgf(s)/mm in part as one of the policies which 
lightweight-ization put into practice for the improvement in fuel consumption and an environmental cure 
is considered about structural members, such as an automobile, and aim at coexistence with safety. 
Ultrahigh-tensile-strength-steel tubing which exceeds is being adopted. 

[0003] The approach of carrying out an after [ **** tabulation ] temper, i.e., hardening, or hardening 
temper as a steel pipe ingredient for automobile door reinforcement, as indicated by JP,3-122219,A etc., 
and the approach of carrying out normalizing of predetermined low alloy steel like JP,3- 140441, A are 
common. 
[0004] 

[Problem(s) to be Solved by the Invention] As a Prior art, as indicated in the term of a Prior art, there are 
two types. First, by approach which is indicated by JP,3-122219,A etc., the special heat treatment 
facility processed for every piece is needed, and cautions special to reservation of a dimension 
configuration and the quality of the material are required, and productivity is low and has become the 
remarkable high thing of cost in respect of plant-and-equipment investment and productivity. 
Furthermore, as a manufacturing method of the square shape steel pipe which attracts attention as a rigid 
high structural member more, and a variant steel pipe, it is unsuitable on reservation of dimensional 
accuracy. 

[0005] Next, although an approach like JP,3-140441,A to carry out normalizing of the predetermined 
low alloy steel can cancel the trouble quenching type [ above-mentioned ], depending on a component, 
the cost of materials may become high, and ductility may get worse. In the case of JP,3- 140441, A, Mn is 
over 3% and the component with expensive nickel etc. in which manufacture with a converter is 
impossible as a matter of fact is contained. Moreover, about the manufacture approach of a steel pipe, 
and elongation, it is not carried out for whether being **. For this invention, it is more economical than 
a conventional method by the normalizing type, manufacture is also easy, and tensile strength is 2 150 
kgf(s)/mm. The above and ductility aim at offering 10% or more of outstanding Cr-Mo system super- 
high tension electroseamed steel pipe. 
[0006] 

[Means for Solving the Problem] The place made into the summary of this invention is as follows. 
[0007] A component presentation by weight (1) C:0.15 - 0.40%, Si:0.05-0.50%, Mn: 2.0-3.0%, P:0.005 
- 0.020%, S:0.0005 - 0.006%, With the electroseamed steel pipe which contains aluminum: 0.0 1-0.08%, 
B:0.0010 - 0.0030%, N:0.002 - 0.005%, Cr:0. 1-0.7%, and Mo:0.1-1.5%, and consists of the remainder 
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Fe and an unescapable element It consists of an organization of the martensite by normalizing, and a 
bainite subject, and tensile strength is 2 150 to 180 kgf/mm. Outstanding Cr-Mo system super-high 
tension electroseamed steel pipe of the ductility characterized by for elongation being 10% or more and 
yield ratios being 0.70-0.85. 

[0008] A component presentation by weight (2) C:0.15 - 0.40%, Si:0.05-0.50% ? Mn: 2.0-3.0%, P:0.005 
- 0.020%, S:0.0005 - 0.006%, aluminum: 0.01-0.08%, B:0.0010 - 0.0030%, ToN:0.002 - 0.005%, 
Cr:0. 1-0.7%, and Mo:0.1-1.5% Less than [ Nb:0.01-0.20% ] Ti:0.01-0.20% with the electroseamed steel 
pipe which contains one sort or two sorts and consists of the remainder Fe and an unescapable element It 
consists of an organization of the martensite by normalizing, and a bainite subject, and tensile strength is 
2 150 to 180 kgf/mm. Outstanding Cr-Mo system super-high tension electroseamed steel pipe of the 
ductility characterized by for elongation being 10% or more and yield ratios being 0.70-0.85. 
[0009] (3) The outstanding Cr-Mo system super-high tension electroseamed steel pipe of ductility the 
aforementioned (1) term whose electroseamed steel pipe is a square shape or a variant steel pipe, or 
given in (2) terms. 

[0010] This invention is explained below at a detail. The reason for limitation is explained about a 
component common to claims 1-3 among the components of the steel plate first used for this invention. 
[001 1] When there were few amounts of C, ductility is good and was excellent in workability, but since 
necessary reinforcement was not obtained, the minimum was made into 0. 15%. Moreover, since it is in 
the inclination for the cold-working nature and the toughness at the time of tubulation, such as a 
moldability, to fall, and the heat affected zone hardened at the time of tubulation welding of an 
electroseamed steel pipe and trouble was caused by cutting etc. when it exceeded 0.40%, the upper limit 
was made into 0.40%. 

[0012] Since in the case of killed steel electric-resistance-welding nature and toughness would get worse 
if it is difficult on a steel -manufacture technique to press down to less than 0.05% and exceeds 0.5%, Si 
made 0.5% the upper limit. 

[0013] Mn is required at least 2.0% or more, in order reinforcement and ductile balance are good, raise 
reinforcement and to secure elongation. Moreover, the minimum was made, and since the ingot with a 
converter became very difficult when it exceeded 3.0%, the upper limit was made into 3.0% 2.0%. 
[0014] The minimum was made, and although P was an element mixed unescapable at the time of steel 
manufacture, since it would be easy to generate a weld zone rate at the time of the electric resistance 
welding of ultrahigh-tensile-strength-steel tubing especially if it is difficult on a steel -manufacture 
technique and exceeds 0.020%, making it to less than 0.005% made the upper limit 0.020% 0.005%. 
[001 5] The minimum was made, and since it would be easy to generate a weld zone rate at the time of 
electric resistance welding if it is difficult on a steel -manufacture technique and exceeds 0.0060%, being 
the element which mixes S as well as P unescapable at the time of steel manufacture, and making it to 
less than 0.0005% made the upper limit 0.0060% 0.0005%. In order to control further the rate at the 
time of the electric resistance welding by S, calcium which is the element which carries out gestalt 
control of the MnS may be added. 

[0016] The minimum was made, and if aluminum was difficult for pressing down to less than 0.0 1% in 
the case of killed steel on a steel-manufacture technique and it exceeded 0.08%, in order that it might 
tend to have caused the crack of a cast piece, the endoplasm defect by oxide system huge inclusion 
formation, etc., it made the upper limit 0.08% 0.01%. 

[0017] B is Boron, when it becomes insufficient [ reinforcement ] at less than 0.001% also in the 
component presentation of this invention steel and exceeds 0.003%, although it is an indispensable 
element in order to delay a ferrite transformation in a cooling process and to obtain a high intensity 
transformation organization. The minimum was made, and since Constituent generated and toughness 
fell remarkably a total, the upper limit was made into 0.003% 0.001 %. 

[001 8] The minimum was made, and although N was an element mixed unescapable at the time of steel 
manufacture, pressing down to less than 0.002% made the upper limit 0.005% 0.002%, in order to check 
the on-the-strength rise effectiveness of Ti and B and to cause the lack of on the strength, if it is difficult 
on a steel-manufacture technique and exceeds 0.005%. 
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[0019] Mo controls a ferrite transformation, has the description which effectiveness is in grain refining 
and carries out precipitation strengthening to it, obtains the organization of martensite and a bainite 
subject by heat treatment after tabulation, and since it is effective in raising reinforcement, it makes 
0. 1 % or more contain. However, it was few and the minimum was made, and since the improvement in 
effectiveness caused ductile degradation even if it added exceeding 1.5%, the upper limit was made into 
1.5% 0.1%. 

[0020] Cr is a comparatively economical component, controls a ferrite transformation, obtains the 
bainite texture which contains martensite by heat treatment after tabulation, and since it is effective in 
raising reinforcement, it makes 0.1% or more contain. In this case, if it adds exceeding 0.7%, it becomes 
easy to generate the weld flaw by the oxide of Cr in ERW tabulation, and a troublesome inert gas seal 
weld is required. Therefore, the upper limit was made into 0.7%. 

[0021] It is the element with which all raise the reinforcement of steel materials, and since it is effective 
in manufacture of a super-high tension electroseamed steel pipe, 0.01% or more may be made for 
effectiveness to be in grain refining and to carry out precipitation strengthening to it, in order to extend 
non-recrystallized gamma region in hot rolling like Mo, and to contain about Ti andNb. However, since 
toughness was injured a total when 0.20% was exceeded, the minimum of Ti and Nb made the upper 
limit 0.20% 0.01%, respectively. 

[0022] Next, a production process is explained. An example of the production process of the 
electroseamed steel pipe by this invention is shown in drawing 1 . It is desirable to end finish rolling for 
the steel of the above-mentioned component according to this invention in the 3 or more transformation 
point of 950-degree-Cor less Ar(s) at the time of heat middle plate thickness rolling. Especially this is 
required, when an improvement of toughness is desired, and when obtaining the steel plate of low 
strength and making tabulation easy. Since rolling in a non-recrystallized region does not exist in 950- 
degree-C **, toughness deteriorates reinforcement and a total, and it is Ar3. Under in the transformation 
point, although reinforcement rises by 2-phase region rolling, toughness falls remarkably a total. 
Therefore, it is Ar3 950 degrees C or less about the steel of the above-mentioned component at the time 
of heat middle plate thickness rolling. By ending finish rolling and rolling round on condition that this 
invention succeedingly above the transformation point, manufacture at a back process can consider as 
the quality of the material which excelled [ low strength / easy ] in ductility. 

[0023] If winding temperature is rolled round above 600 degrees C, since the cooling rate in a coil is 
close to furnace cooling, overaging of the deposit of Mo etc. is carried out and it can manufacture the 
steel plate which a ferrite deposits and has ductility with low strength in comparison. Thus, the 
manufactured steel plate has sufficient ductility to form a tube to a welded tube. 
[0024] Normalizing is performed as heat treatment after tabulation. This is Ac3. After heating beyond a 
point and austenitizing, it is about the same cooling as air cooling, and generation of a ferrite is 
controlled, it considers as the organization of martensite and a bainite subject, and a rise on the strength 
is aimed at. Normalizing temperature is set to 3+20 degree C or more of Ac(s) in consideration of 
dispersion in temperature, and in order that an upper limit may maintain a fine grain and may secure the 
balance of on-the-strength ductility, its 3+70 degree C or less of Ac(s) are desirable. Moreover, air 
cooling here is range whose cooling rate to 300 degrees C is a part for 10-150-degree-C/. Ac3 In heat 
treatment of under a point, the above-mentioned effectiveness is not acquired and predetermined 
reinforcement is not obtained. 

[0025] Although claim 1 and the electroseamed steel pipe according to claim 2 of this invention were 
explained above, an electroseamed steel pipe according to claim 3 may be used. Drawing 2 shows the 
process according to an approach according to claim 3. Thus, by adding the spinning between the colds, 
manufacture of the square shape steel pipe which was excellent in flexural strength, and a variant steel 
pipe is possible. The example of a configuration of a square shape and a variant steel pipe is shown in 
drawing 3 . The spinning between the colds has an approach by dice drawing, and an approach by roll 
forming. Element tube heat treatment removes the processing distortion by cold working at the time of 
tabulation, softens the quenching hard spot of the electric-resistance-welding section, is for improving 
the spinning nature between the colds, and performs softening or normalizing 600 degrees C or more. 



http: //www4 . ipdl .ncipi . go.jp/ cgi -bin/tran_web_cgi_ejje 



6/10/05 



JP,06-179945,A [DETAILED DESCRIPTION] 



Page 4 of 7 



After the diaphragm between the colds removes cold-working distortion, and in order to improve the 
balance of on-the-strength ductility, it performs normalizing. However, since reinforcement has already 
risen fully when normalizing is performed as element tube heat treatment, annealing is sufficient as 
finishing heat treatment after the diaphragm between the colds. If it does in this way, suitable on-the- 
strength-ductility balance will be obtained in the combination of the amount of work hardening by cold 
working, and annealing temperature. Although annealing temperature is based on the rate of cold 
working, it is effective from 450 degrees C or more. 
[0026] 

[Example] The conditions which manufactured the size phi34. Ixt2.0mm electroseamed steel pipe by the 
conventional method and this invention method, and a result are shown in Table 1 . The tube 
straightening between the colds here performed empty length in the shape of a square shape using the 
dice. With a conventional method, it is 150kgf/mm<SUP>2. Although elongation cannot attain 10% 
even if it attains the above tensile strength, it can attain by this invention method. Moreover, according 
to this invention, a yield ratio (= yield strength / tensile strength) is low made with 0.70-0.85. Since it is 
hard to generate the buckling at the time of bending so that a yield ratio is low, bending absorbed energy 
becomes large and this invention is advantageous. Moreover, by adding heat treatment of normalizing 
after tabulation, the base material section and weld zone of this invention are uniform, and it can obtain 
the super-high tension electroseamed steel pipe which was excellent in toughness balance reinforcement 
and a total. Since various dimensions can be easily manufactured by adding the tube straightening 
process between the colds further after heat treatment, small lot correspondence is possible and it is 
economical. Moreover, since the cross section of arbitration is processible, the square tube which was 
excellent in bending workability can be manufactured. Furthermore, the increase of ductility and on-the- 
strength-ductility balance are improved by performing normalizing after the tube straightening between 
the colds. Moreover, by controlling the finish rolling temperature and winding temperature in heat 
middle plate thickness rolling proper, the material steel plate which excelled [ low strength ] in ductility 
can be manufactured, and tubulation can be made easy if needed. In addition, although this example 
performed tube straightening between the colds, since a strong rise will be acquired by work hardening 
if spinning is performed between the colds in short, effectiveness with the same said of the spinning by 
roll forming is acquired. 
[0027] 
[Table 1] 
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[0029] 

[Effect of the Invention] Since the special heat treatment facility which there is no need of carrying out 
hardening or hardening, and annealing after **** tabulation, and is processed for every piece is not 
needed according to this invention, it is economical. Furthermore, the square shape steel pipe and variant 
steel pipe which attract attention as a rigid high structural member more can manufacture easily. 
Moreover, since it can manufacture with a converter as compared with the conventional normalizing 
type and expensive alloys, such as nickel, are not contained, it is economical. Furthermore, it also sets in 
a property and is 2 150 kgf/mm tensile strength. Since a yield ratio is enabled to have the outstanding 
on-the-strength-elongation balance of 10% or more of elongation, and to manufacture above 0.70-0.85, 
and the super-high tension electroseamed steel pipe with which it can do low, the place which 
contributes on industry is size very much. 
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